The mobile telecommunications industry is undergoing a rapid change, which is increasing the interdependency of firms in the sector. This trend increases the likelihood that mobile information and entertainment services will be delivered through inter-organisational networks of firms. These networks are the topic of this research. In particular we examine service networks and the possible influence of business models on their characteristics. Using data from five case studies of mobile service networks, we examine the influence of revenue models and network membership benefits on network characteristics. The results of this exploratory research demonstrate that revenue models have a more clear relationship with governance and that both revenue sharing agreements and governance mechanisms become less standardised with greater distance from the end user. In the conclusion we discuss the implications of these findings for research on both inter-firm service networks and business models.
Introduction
Currently, the rapid change in mobile telecommunication technologies, which in turn creates opportunities for new services, is increasing the interdependency of firms in the mobile sector. This increasing interdependency is one of the most frequently cited reasons for firms coming together to form cooperative relations (Gulati and Gargiulo, 1999) . In addition to the resource interdependencies, human resource constraints compounded by time-to-market pressures are driving the formation of inter-organisational networks for the provision of information and entertainment services to mobile devices.
While these networks are being formed to make innovative mobile services possible, they must also meet the requirements of a successful business venture. As previous mobile services such as WAP demonstrate, this can be quite a challenge. Thus, at the same time mobile service networks are formed to overcome resource constraints they must also insure that the overall venture is successful to the individual members while delivering highly valued services at the right price to end consumers.
Currently little is known about the form and function of these mobile services networks. An investigation of these mobile services networks also provides an opportunity to better understand the nature of inter-organisational networks in general. While extensive research exists about how firm characteristics (industry, size) and resources influence inter-organisational networks, the role that business models play in influencing different aspects of the network is not well understood. Thus, the research reported here addresses the following question: How does the business model shape the mobile service network? We begin with a discussion of the literature on inter-organisational networks and develop a model that identifies the business model characteristics most likely to affect service networks. In Section 3 we present our research method followed by the presentation of case studies of five mobile information and entertainment service networks. In Section 5 we discuss our conclusions, theoretical implications, and make recommendations for future research in this area.
Service networks and business models
One way to describe an inter-organisational network is by considering the characteristics of its members. If we consider a limited set of organisations, firms, this creates a more narrow set of network relations: the interfirm network (Sydow and Windeler, 1998) . A network can also be defined by the goal of the network, with network membership being established by each individual firm's contribution to the attainment of this goal (Jones and Hesterly et al., 1998) . By this approach, a service network will be limited to those firms actively involved in the provision of the service. Thus, based on these two constraints and the interfirm network definition of Sydow and Windeler (1998) we propose the following definition: An interfirm service network incorporates network relations, reflexivity and the logic of network exchange into an organisational form whose goal is the provision of a specific service. Interfirm service networks differ from the more general strategic networks in the specificity of their goal and hence their scope. An interfirm service network will also differ based on the special nature of services vis-à-vis physical products. In particular, the production of services differs in terms of employee discretion, the object of transformation, tangibility of the product and the extent of customer involvement in the production process (Cook et al., 1999) . This involvement of the customer in the service production process, also known as 'customer-supplier duality' (Sampson, 2000) , increases the likelihood that customers may serve as limited members of an interfirm service network.
The formation of these networks, at least in the case of R&D, has been described as either emergent, deriving from common interests and environmental interdependence, or it is engineered, with a triggering entity actively recruiting members (Doz et al., 2000) . In the formation of interfirm service networks, with their clearly defined goals, the common interests and interdependencies associated with the emergent process are likely to be defined in the business model for the service (see Maitland et al., 2003) .
A business model is the organisation (or 'architecture') of product, service and information flows and the sources of revenues and benefits for suppliers and customers (Timmers, 1998) . Such a business model has limited scope and does not include, for example, the overall marketing strategy or general strategic orientation of the firm. Although the contribution of the business model concept continues as a topic of debate, in a review of the literature Hawkins (2002) found that business models differ from other strategic plans in that they are inherently oriented to the process of linking new technological environments to business strategies. Furthermore, the logic of business model development is linked closely to perceptions of value and especially to how new value propositions can be made to the market (Bouwman and van Ham, 2003) .
We argue that the business model for a particular service is likely to form the basis for common interests and interdependencies. Note that here we are concerned with service-specific business models that consist of several dimensions, including the revenue model and the benefits for the various network members. Revenue models specify the financial arrangements between firms, while network membership benefits can include market entry, reputation enhancement and learning (Alter and Hage, 1993; Ebers, 1999) . These factors apply to each member of the service network and thus when all parties are taken into account, the model may be idiosyncratic to the particular service. This is different from more generic conceptualisations of business models such as those proposed by McKelvey (2001) , Tsalgatidou and Pitoura (2001) and Rappa (1999) .
We see the business model as the key to shaping an important network characteristic, its governance. The need for governance stems from the special problems of adapting, coordinating, and safeguarding exchanges created by networks of ties. It has been proposed that network forms of governance overcome these problems by using social mechanisms, such as imposing collective sanctions, rather than authority, bureaucratic rules, standardisation, or legal recourse (Jones et al., 1997) . These 'governance mechanisms' may be spelt out formally or may simply evolve as understandings between network members, and in addition to facilitating exchange, they can also constrain members' actions (Gulati et al., 2000; Powell and Smith-Doerr, 1994) .
Thus, given the network nature of mobile communications services and the position of the network operator in the industry, we believe that operators will act as the triggering entity, gathering partners to fulfil roles necessary for provision of the service. These roles are filled in accordance with the evolving business model that defines the revenue model and the benefits to various members. This in turn results in the formation of a mobile information and entertainment interfirm service network, which has a particular mode of governance. This model is shown in Figure 1 . 
Research method
The research approach was exploratory, employing a within and cross-case research design. An investigation of the mobile information and entertainment services industry calls for such an approach as very little knowledge exists about this emerging industry structure, as compared to say the traditional fixed line telecommunications market, and how relations are similar or vary from service to service. Thus, the case studies of mobile inter-firm service networks were restricted to a particular subset of mobile services, namely mobile information and entertainment services (MIES). MIES bring together mobile operators and content providers from outside the traditional telecommunications industry. By constraining the research to this subsector we expected customer relationships, conceptions of value and revenue models to be somewhat similar, as compared with services such as mobile payments.
Within this context, we identified five MIES networks offering services to end-users in three European countries: in the Netherlands, Germany and Sweden. In identifying the five services we first looked for those services we believed might be successful and then chose those where either content providers or network operators were willing to participate in the study. Interviews were held during the summer and fall of 2002. The interview protocol first aimed to understand the structure of the network, namely who the participants are and their roles, as well as to uncover specific aspects of the business model, namely the revenue models and member benefits. For each service, depending on the network size, interviews were held at between two and five firms. At each firm, the interviewees were typically managers in charge of the relationship with the external service partners. Data from interviews were supplemented with information from company websites, industry reports and academic literature. Table 1 provides an overview of the service network cases that are discussed in this paper. The scope of the networks was determined through consideration of a firm's contribution to the provision of the end-user service. This method of defining network scope is appropriate for studying service networks, particularly given the possible inclusion of the customer as a network member. 1
Mobile information and entertainment services
In the following sections, we describe five information and entertainment services and the networks created for their provision. We begin with a brief description of the i-mode service, as three of the services are offered via this platform. Next, we provide a synopsis of each service and the actors and roles required for its provision. In Section 4.2, we describe the business model in terms of revenue models and benefits as well as the nature of the inter-firm relations and governance for each of the service networks and discuss their effects.
Service networks: case studies
The three European i-mode services are 'myBabes', 'Radio538 ringtunes' and 'finder'. These services are based on the Japanese i-mode model, launched by NTT DoCoMo in 1999. Through an agreement deriving from the 15% ownership stake of NTT DoCoMo in KPN Mobile, the latter licenses the i-mode concept for the Dutch market and -by their daughter company E-Plus -for the German market. i-mode services are offered through an operator-run portal and are implemented through a business model that aims to establish a uniform set of governance mechanisms across a broad range of operator-content provider relations 2 .
myBabes
Service and network description. A monthly subscription to myBabes allows a customer unlimited access to a variety of genres of erotic content at the myBabes site. There customers can view photos in different categories (topless, bikini, etc.), access games (Stripjack and HotOrNot) and store their favourite photos in a photo album. The interfirm service network that provisions this service, depicted in Figure 2 , includes the actors KPN Mobile, iMedia and raw content suppliers. iMedia is a media firm, which purchases content through market-based transactions with internet firms and then modifies the content to meet the standards for the i-mode service. 
Radio538
Service and network description. A monthly subscription to the Radio 538 ringtunes service allows customers to download five ringtones from a variety of categories: music, voices and sounds. The i-mode handset, manufactured by NEC, allows customers to store a total of 13 polyphonic (16-chord) ringtones. The Radio538 service network is depicted in Figure 3 . Radio538 is a Dutch media firm that owns and operates a popular radio station. The ringtones are developed by several means that include the participation of the Radio538 DJs, Tutch and Jingle Hell, which turns popular music into ringtones. Permission to use the popular songs for ringtones is obtained through a copyright clearinghouse, BumaStemra, and the software that makes the ringtones available via the i-mode service is provided by Faith. 
Finder
Service and network description. Finder is a location-based i-mode service offered by E-Plus. The service enables the consumer to find the nearest hotel, restaurant, taxi or ATM. The content and geographical information are updated on a regular basis and stored in databases on the application platform. When a customer sends a request for information to the application platform, his position information is matched with the content and geographical information and the customer receives the desired information. The interfirm service network, depicted in Figure 4 , includes the operator E-Plus and Webraska, a worldwide provider of location-based services and telematics software solutions. Webraska also serves as the intermediary between E-Plus and the content providers together with the geographical information provider. Cell Point provides the positioning equipment. 
LBS directory
Service and network description. The LBS directory service is a location based service offered via WAP and SMS. It offers directory-type location information for ATMs, taxis, cinema, hotels, restaurants, events, emergency pharmacies, and fast food. The service is produced in two steps. In the first step, the content is aggregated, aligned technically (in terms of file formats), geo-coded 3 , checked for quality assurance and then transferred at regular intervals to the operator in an ongoing process. The second step consists of the actual provision of the service, i.e. receiving a service request from the user, positioning the user, matching the request with appropriate content and passing the response, with routing information, back to the user. These two levels of implementation are a result of the service design and implementation that was driven by the operator. The interfirm service network, depicted in Figure 5 , consists of the operator, which fulfils a majority of the roles, an intermediary, and a group of content providers specifically chosen to provide pre-determined content categories. Service and network description. Botfighter is the world's first location-based mobile game that uses mobile positioning information from an operator's network and is played using a standard GSM phone with SMS capabilities. On a website, the player designs a robot, which will be used to carry out a mission. The mission, which is obtained through the phone or website, involves another player, either a friend or one that is randomly assigned. Information concerning the location of the opponent is provided through the robot's 'radar system' (the mobile handset). On the website users can upgrade their robots, buy weapons, view high scores and get information on their current mission. They can also form clans, which gang up on one another. Thus, the website is used for community building and to create an exciting game atmosphere, while the action of the game is carried out on the mobile phone. Botfighter's service network is depicted in Figure 6 and includes both companies and end-users, who provide content via the game's website. The service was conceived by It's Alive!, which maintains the game and organises the website and the geographical information. The game, along with other Telia content, is hosted on a platform by Mobilaris. Ericsson provides the positioning equipment. 
Analysis
In our model, shown in Figure 1 , we propose that network governance is partially shaped by the business model, in particular the revenue model and the benefits of network membership. In studying the networks we found that a range of common activities or roles are required to provide the services and in different networks the activities or roles were assumed by different actors. To facilitate our cross case analysis, a standardised language was developed for describing network roles (see Appendix 1). The language was developed through an intensive, iterative process that was concluded after agreement by all research team members and is used in the accompanying actor/role diagrams. In the following sections, referring to these actor/role diagrams, we describe the revenue models and the network members' benefits for the five services and explain their relationship to network governance.
Revenue models
The revenue models of the three i-mode services (myBabes, Radio538 Ringtunes and Finder) are based on the standard i-mode revenue sharing plan. The revenue model limits the monthly tariff content providers can charge, creating an incentive for content providers to sign up large numbers of users. In Europe, the limit is Euro 2 per month.
Despite this cap on monthly subscription prices, many content providers are attracted to the i-mode service due to its potential market as well as the operator's billing mechanism. For approved content providers, KPN Mobile/E-plus provides billing and collection service for the price of 14% of the content providers' revenues. From the end-user's perspective, for access to the content provider's site one incurs monthly charges of Euro 2 for the content subscription, Euro 3 for the i-mode subscription, and the normal mobile telephone subscription (varies), in addition to a volume-sensitive data fee of approximately Euro 0,01 per 1 Kb.
Although this standard model between the operator and the content providers is the same among all three services, beyond the content providers the revenue models vary significantly. In the Radio538 and Finder cases, the wide array of actors involved in producing the content have to share some portion of the revenues transferred from the operator to the content provider/aggregator, while in the myBabes case iMedia simply purchases content through market-based transactions with a variety of internet sites. In the Finder case, Webraska makes individual contractual arrangements with each content provider, who in turn share their revenues with content suppliers. Moreover, both the Radio538 and Finder cases include additional revenue streams. In the Radio538 case the additional revenue flow exists due to a joint marketing agreement whereby KPN Mobile can use available Radio538 advertising spots, while in the Finder case the additional revenue stream is the Euro 0.30 retained by E-Plus for the positioning information. The Euro 0.30 is collected independent of the number of times the customer uses the location-based service.
The revenue models for the remaining two cases, the LBS service and Botfighter, are quite different from the i-mode cases. For the LBS service the customers pay the operator 50 eurocents per request via WAP or SMS. The operator has a revenue sharing arrangement with the intermediary, who in turn has autonomy to make different contractual arrangements with the various content providers. In the Botfighter case, the end-customer pays Telia per SMS message sent. It's Alive!, the game creator, received an up-front payment and continues to receive a flat monthly fee plus SMS revenue sharing. It's Alive!'s suppliers of geographical information and web hosting are paid a monthly license fee. Ericsson also receives a share of the SMS revenues, while Mobilaris receives a monthly licensing fee for use of its platform.
Benefits of membership
Although network membership has both positive and negative effects for firms (for a review see Alter and Hage, 1993 ), here we are concerned exclusively with the benefits. Examples of potential benefits include the creation of value, learning and market entry (Gulati and Gargiulo 1999; Gulatiet al., 2000) . Below we examine each service network and assess the potential benefits network membership may present.
In the three i-mode cases one benefit of joining the respective network is the ability to provide content delivered to a high quality handset that is actually available in the market. Handset availability is a significant problem in the mobile industry, with the failure of previous mobile content initiatives partially attributed to the poor quality and late arrival of handsets (van de Kar, 2002) . Recognising this, for its i-mode service NTT DoCoMo established exclusive relationships with a small set of manufacturers and worked jointly to design the handset and ensure timely delivery. KPN Mobile/E-Plus replicated this strategy in their implementations of the business model.
A further source of benefit for content providers is the proposed high level of quality of all the i-mode services. The attention to quality is expected to draw consumers, increasing market exposure for all content providers. The attention to quality can also serve as a source of validation for new content providers, which may in turn enhance their reputation.
The individual i-mode cases also present firm-specific network membership benefits. In the MyBabes case, the content provider, iMedia, had already developed a service and a site for KPN Mobile's i-mode service. Although erotic content was expected to generate significant revenues, it did not fit with iMedia's existing portfolio of projects. However, given the investment made in launching their first site and with content readily available, iMedia decided to pursue the project. KPN Mobile was willing to work with iMedia because there were no other proposals for erotic content at that time and the operator expected this would draw more customers to the service. Thus for both firms it required little investment and created extra revenue.
In the Radio538 case, Radio 538's desired profile as an innovative company made offering an i-mode service a good strategic fit. Furthermore, the target market for the radio station, the ringtones and the i-mode service in general are similar. This created advantages for both Radio538 and KPN Mobile, resulting in a joint marketing agreement that leverages Radio538's national radio coverage and brand recognition in the i-mode target market. Also in this service network, the content and application provider Tutch has experience offering these services to other ringtone providers. In fact, Tutch provides ringtones for The Music Factory (TMF) and competes directly with Radio538 by offering ringtones under its own brand on KPN Mobile's i-mode portal. Thus, providing ringtones to Radio538 required little investment and created another revenue stream for Tutch.
In the Finder case, the last of the i-mode services, the operator E-Plus delivers location-based content provided by Webraska. Unlike the Dutch operator who felt that the location service technologies were not yet adequately developed, the German operator was willing to launch a location-based service. Thus, this willingness of the operator to provide the location based service created a significant membership advantage for Webraska since location based services are their core business. Similarly, offering the service allows the operator to learn about the technology at the risk of disappointing customers. For the content developers, network membership provides a new channel to reach the customers, even if anticipated revenues are somewhat low.
The remaining two services represent slightly different network configurations and hence present different benefits to their participants. The LBS directory service is a result of the initiative of the operator who wanted to launch a true location-based service. They were aiming to provide as many of the service activities as possible in-house in order to learn how to run a location-based service, which was their main motive for establishing the network and their main benefit of membership. To minimise the cost of managing the wide array of content providers, an intermediary was employed. While the learning benefits were also substantial for the intermediary, its major benefit was to obtain a contractual arrangement with a major network operator, adding substantially to the marketability of this young enterprise. The content providers benefited from the presence of yet another platform to sell their content.
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The service network for Botfighter consists of a variety of firms, many of whom are involved in long-term relations with other members. For Telia and it's alive the service is the result of a collaboration from which they both hoped to achieve first-mover advantages in location-based services and games. Ericsson, who provided the introduction between the two firms, also saw learning advantages in the venture. In particular they learn about the integration of their server-based mobile positioning system with the operator's network, which will help with sales to other network operators. End users are also members as content providers and their benefits include an outlet for creativity and greater control over the game.
Inter-firm service network governance
The governance mechanism in the relations between the operator and content providers of the i-mode services is formal and standardised. In order to manage relationships with a wide range of content providers the i-mode model establishes a standard contractual agreement for all providers. One aspect of the agreement is acceptance of the 'content governance' model. In the 'content governance' model content providers submit content plans to the operator for approval before being allowed to offer services on the i-mode portal, which also provides access to the operator's billing services. The 'content governance' model also determines the location of content listings on the portal. At each quarter, the operator determines the most popular services -based on customer requests -and moves these listings to the top of the portal. Theoretically this process results in high quality content through competition between content providers for the top portal listings.
This model also standardises, to some extent, the relationship between the operator and the content provider. The result is an arms'-length relationship whereby neither party is guaranteed exclusivity. There are slight variations among the i-mode services however. For example, the joint marketing agreement of the Radio538 case and the extra revenue stream with Webraska in the Finder case create stronger interdependencies. Furthermore, the formal governance between the operator and content provider in the i-mode cases is not indicative of all relations in these networks. The myBabes service uses market mechanisms with little governance to source its content while Webraska makes individual contracts with its content suppliers.
Similar to the i-mode operators, the operator in the LBS service case was concerned with management of the diverse content providers. However unlike the i-mode services where the operator controls governance of content providers, in the LBS service case this became the role of the intermediary. The operator and the intermediary drew up the portfolio requirements in terms of content jointly and then the former were responsible for finding suitable content partners in the respective content categories. Governance mechanisms established between the content suppliers and intermediaries are at the discretion of the intermediary.
The governance mechanisms employed in the above cases differ significantly from that of Botfighter. The relationship between Telia and it's alive was initially determined through a contract that provided Telia exclusive rights to offer the game in Sweden. The contract has since expired and new terms and features were included. The relationship between Telia Mobile and Ericsson was also formalised in a joint venture called team positioning, which develops services based on GSM-based positioning. The participation of end users in creating content is controlled through website registration, which requires registrants to be Telia customers.
Discussion
Our model posits that characteristics of the business model, namely the revenue model and the benefits of network membership will shape the service network. In Section 4.2 we examined both of these components and we provide the highlights of our analysis here.
In all the cases the revenue models placed a cap on the charge for the end-user, whether it was based on standard SMS charges, as in Botfighter, or by the operator's analysis of what is best for the overall system, as in the i-mode cases. The i-mode revenue model requires that the same terms be provided to all content providers, whether they are a small new entrant or an established entity such as Disney. This lack of differentiation in the revenue models influences governance by encouraging arm's length relations in which neither the operator nor the content provider grants exclusivity. This is contrasted by the Botfighter case with its revenue model of licensing fees and revenue sharing, which influences governance relations that are longer-term and provides temporary exclusivity. Furthermore, in all cases the revenue sharing agreements in parts of the network closer to the end user were relatively more uniformly applied. As we move further away from the end user, where the amount of revenues at stake becomes less significant, the agreements even within the same network may vary significantly. Different revenue models like revenue sharing and also non-network forms of governance like licensing agreements and 'normal buyer-seller' market mechanisms appear. This pattern, of more uniform revenue models closer to the end user, is reflected in the more uniform governance mechanisms.
While the common occurrence of increasing diversity of revenue models and governance mechanisms suggests an influence between these characteristics, it does not suggest a direction of influence. While a longitudinal study would be needed to validate this hypothesis, it is likely that the revenue model and governance structure are shaped through a recursive process, similar to that envisioned in the interplay between exogenous and endogenous factors in network formation (Sydow and Windeler, 1998; Gulati et al., 2000) . Furthermore, this change as one moves away from the end user, may be related to the inexperience of the firms in offering mobile content. Unlike network operators who have been thinking about these issues for a number of years, many of these firms may simply be experimenting, searching for a standard model to employ.
In examining the influence of the business model on network governance, the benefits of network membership may also play a role. The above synopsis of the membership benefits for each case demonstrates how those benefits vary both across cases as well as within cases. Benefits included market entry and leveraging prior investments (myBabes), strategic fit and access to services (Radio538), first-mover advantages (Finder, Botfighter), and learning (Finder, LBS directory and Botfighter). If we consider the various governance mechanisms in place across all the cases there is no direct one-to-one relationship between a particular benefit and a particular governance mechanism. It is clear, however, that the governance mechanism may present a benefit in and of itself, or may be indicative of a benefit. For example, the learning pursued in the Botfighter case was translated into formal longer-term relationships between several of the network members. On the other hand, in the LBS directory service, where learning also served as a primary benefit, the governance took on another form. One key difference here may be the type of service. In those services where the costs of coordination were expected to be high (i-mode services and LBS service) governance mechanisms were introduced that aimed at reducing coordination costs. The possibility to reduce coordination costs may represent a significant benefit of the venture, demonstrating a link between governance mechanisms and benefits.
Conclusions
In this research we examined mobile industry inter-firm service networks and in particular we made a preliminary investigation of the implications of a business model for the characteristics of networks. These networks have come together in a context in which interfirm network-based service provision is a relatively new phenomenon and is taking place amongst high levels of uncertainty due to technical change, economic fluctuations, and uncertain demand. Our research shows that despite the benefits that a standard approach would present in such an environment, network operators employed different strategies, which in turn has created surprising variance in business models and governance mechanisms.
In exploring these diverse arrangements we have found:
• Of the two business model components, revenue model and membership benefits, the revenue model has a more easily understood relationship with governance.
• While revenue sharing arrangements between network operators and content providers or intermediaries may be uniform, these arrangements become more varied as they move away from the end-user. A similar pattern can be seen in governance mechanisms.
In addition to these findings this research has uncovered some potentially interesting relationships. First, while we do not explicitly consider the relative importance of network membership benefits, learning appeared to be an important motivator for many firms. Furthermore, this learning benefit/governance relationship may be mediated by the need to reduce coordination costs. More generally, as an investigation of service-specific networks, as opposed to say R&D networks, this research highlights the importance of perspective in conceptualising what a network is and subsequently the factors that may influence governance. Some key aspects of the research limit the results and observations presented above. First, the research includes five cases, three of which are offered under the i-mode business model. To better understand the bias caused by the prevalence of this model further research involving a broader range of network operators is necessary. Furthermore, the research presented here is a static depiction of business models and networks, both of which have important dynamic tendencies. Thus, research into the dynamic elements of business models and networks might address questions such as: will these relationships become more standardised over time? How do the benefits and revenue models change over time? What is the relationship between these changes and changes in governance? And finally, do business models based on learning benefits continue to be introduced or are they primarily the result of a new technology? Timmers, P. (1998) kobe-u.ac.jp/~funk/ and for an analysis of the introduction and acceptance of i-mode services see Ratliff (2002) . 3 Geocoding is the process of associating x, y location coordinates with each item in a database.
For example, each restaurant entry in the database will have an accompanying field of x, y location data. 4 The data for this case were collected by Wouter Hoff and are reported in Hoff et al. (2002) . 5 Most were already established as market leaders in their respective subjects providing content via the internet. 
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